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When harvesting sugar beets, high quality can be achieved by maintaining
the optimal level of cutting of the stem, minimizing damage to the surface of the
root crops, reducing the percentage of soil on the root crops, reducing root crop
losses and soil structure destruction [1].

The greatest losses are observed as a result of unfavorable soil and weather
conditions [2]. Thus, during the late harvest of beets, there is a risk of increased
soil moisture [3]. And with extremely dry soil conditions and poor soil structure,
the danger of tails breaking increases [4]. In both cases, it is necessary to reduce
the speed of movement of the unit by reducing the depth of travel of the working
bodies in wet conditions (6–8 cm), and on the contrary, in dry conditions, by
increasing it to 10 cm [5]. In the latter case, it is especially important that the
cutting edge of the high-precision working bodies is correctly installed bodies
Two-phase simultaneous collection gives positive results. It is also important to
carry out precise settings and adjustments of harvesting equipment according to
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the instructions of the manufacturing companies for operating modes under 
different conditions. In order to determine possible losses during harvesting, it is 
possible to pre-calculate the biological yield. To do this, root crops are collected 
by hand on separate sections of the field with a length of 22.5 m (with rows  
of 45 cm) or 20 m (with rows of 50 cm). Then they are weighed and the resulting 
number is multiplied by 1000. 
 

Table 1 
Comparative characteristics of losses when harvesting different crops 

Culture Yield, 
t/ha 

Crop losses 
norm unfavorable conditions 

% t/ha % t/ha 
Crops 6 1 0.06 2 0.1 
Corn for grain 7 4 0.28 5 0.35 
Potato 35 2 0.7 4 1.4 
Sugar beets 50 5 2.5 18 9 

 
Losses and the quality of the equipment are monitored during assembly. 

For this, 10 m2 is measured, that is, with a six-row harvesting technique, 6 rows 
3.70 m long. On this area, all root crops or their parts that remained in the soil 
after harvesting are collected, weighed and the result is divided by 100. This is 
how losses in quintals are obtained per hectare. In order to accurately determine 
losses per hectare, it is necessary to carry out such control for each unit at least 5 
times per shift. 

 
a       b 

Fig. 1. (a) Losses in sugar beet yield due to root tails breaking off, (b) Sugar 
beet yield losses due to improper cutting of tops. 
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Losses can occur due to poor-quality harvesting of root crops (surface 
losses), poor-quality digging and breaking off their tails (underground losses). It 
causes a lack of harvest and too low cutting of the tops. Losses of beets from root 
tails breaking off and from improper cutting of tops are shown in Fig. 1. Not only 
the yield depends on the cutting point, but also the quality of the root crop and, as 
a result, the refined sugar yield. It is considered optimal to cut the tops 1 cm below 
the lowest green leaf petioles. At the same time, the quality of the cutting edge of 
the top cutter knife is of decisive importance. 

 

 
Fig. 2. The quality of cutting the tops of sugar beets 
 
The field similarity of plants affects the quality of cutting sugar beet, 

because in thinned crops the height of the sugar beet heads turns out to be 
different, as a result of which the tops are cut either too high, then too low or 
crooked. High-quality tillage – uniformity in depth and an even surface of the 
field - is another important factor that ensures the same height of the heads of root 
crops. The distance between plants in a row also affects the quality. At a very 
small distance, the cutter knife may "jump" and not cut the tops properly. Finally, 
the varietal properties of hybrids also affect cutting quality indicators. 

The quality of the root crops also depends on the correct cutting of the beets, 
since the beet heads, compared to the rest of the root crop, have a much higher 
content of harmful substances for processing. Often, significant surface damage 
to root crops is observed during harvesting. They can be from 100 to 2000 cm2 
under favorable harvesting conditions, and even up to 5000 cm2/100 root crops 
under worse conditions, and individual work processes have different effects on 
damage (Fig. 3). 

Root crops are very sensitive to falling and, depending on the material, even 
at a slight height, they receive quite extensive surface damage. Injured root crops 
lose sugar much faster due to more intensive respiration and leaching with 
washing water during processing (Fig. 3). 

Thanks to the frugal harvesting technology, root crops avoid damage, 
which makes it possible to reduce sugar losses. 
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Fig. 3. Surface damage of sugar beet roots under favorable and unfavorable 

harvesting conditions. Sucrose leaching with washing water from freshly 
harvested sugar beet root crops that have surface damage 

 
The width of the track, the width of the wheels and the distance of the beet-

harvesting mechanisms of the harvester must be coordinated with the width of the 
rows at the time of sowing to prevent excessive damage to the root crops. 

 

 
Fig. 4. Clogging of sugar beet root crops with soil (%) during intermediate 

storage with and without a cover. 
 
The cost of their transportation to the plant depends on the mass of the soil 

on the root crops. Additional costs are generated due to the need to take it back to 
the field. In addition, as a result of removal of soil from the field, its fertility is 
destroyed, which affects the cultivation of subsequent crops. When harvesting 
sugar beets on an area of 100 hectares, together with root crops, up to 700 tons of 
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soil can be removed. Therefore, for economic and ecological reasons, it is 
necessary to reduce the percentage of soil on root crops. This is facilitated by: 

 selection of optimal hybrids; 
 liming; 
 harvesting under optimal weather and soil conditions; 
 correct division of the field into paddocks; 
 choosing the optimal digging leg of the beet picker and its correct setting; 
 choosing the right speed of movement of harvesting equipment; 
 correct setting of the grate separator of soil impurities and the fork 

digger; 
 an additional device for cleaning sprockets, cleaning drums and gear 

stages; 
 adjustment of the drum beet cleaner to the average diameter of root crops. 

It works better at optimal stand density because the mass and size of root crops 
are more even than with thinned or thickened crops. 

With the intermediate storage of root crops on the edges of fields and the 
use of a cleaner-loader, the degree of cleaning is achieved from 45 to 80%. The 
degree of cleaning is higher, the drier the soil near the root crops. Therefore, it is 
advisable to cover the sides with films, chopped straw or stem mass of other crops. 
The latter are separated during the reception of root crops by unloading and 
cleaning equipment. Deterioration of weather conditions during harvesting has a 
negative effect on the structure of the soil, compacting it, which leads to crop 
losses of the next crop. Therefore, the first priority should be the sufficient power 
and productivity of harvesting equipment, the ability to harvest a higher crop 
under favorable conditions. The correct organization of harvesting results in the 
reduction of idle crossings of harvesting and transport equipment, and by 
choosing equipment and appropriate additional equipment, its pressure on the soil 
can be reduced, for example, by equipping wheels with high-tread tires and 
reducing their air pressure. Modern harvesting technology makes it possible to 
adapt quite simply and quickly to various factors, such as, for example, the density 
of standing, soil and weather conditions. The qualified work of mechanized 
operators makes it possible to skilfully carry out harvesting with the least possible 
loss of root crops and minimal negative consequences for soil fertility. Losses 
during assembly depend less on the type of machines than on its correct setting 
and management. 
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